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CERTIFICATE OF FACSIMILE TRANSMISSION 

I hereby certify that this correspondence, totalin g V pages, is being facsimile transmitted at 703,872,9306 
to the USPTO on the date set forth below: ' 



John 




October 15, 2003 



Registration No, 36,424 



Date 



CONFIDENTIALITY NOTE: 

This message is CONFIDENTIAL and is legally privileged, it is intended only for the per$on(s) or 
organrzation(s) named above and any other use or disclosure is strictly forbidden. If this 
message is received by anyone else, please notify us at once by telephone (collect, 
416.865,8121 ) and return the original by mail to: 

John Hunt 

Torys LLP {Customer No. 33721 ) 
Suite 3000, 79 Wellington Street 
West 

Box 270, TD Centre 
Toronto, Ontario Canada 
M5K1N2 

Thank you 



PETITION UNDER 37 CFR §§ 1.181 & 1-182 



Dear Sir: 



This Is a petition made in a situation not specifically provided for in the 
regulations- The undersigned submitted a response to an action on August 1 1 , 
2003, and the PTO failed to deduct required fees from Applicant's Attorney's 
Deposit account as authorized in the response. In view of th detail d 
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statement of facts set out below, the undersigned hereby requests the PTO to 
deduct the required fees from the Deposit account and to accept the response as 
timely received. RECEIVED 

central fax cento 

Statement of Facts OCT I 5 2003 

Timeline of events: 

1 . A non-final action was issued by the PTO on February 13, 20 

included as Exhibit A. 
2- The undersigned submitted a response to the action to the PTO by 

facsimile on August 1 1 , 2003. A copy of the response, which included 
a petition for extension of time, is included as Exhibit B. 

3. On August 19, 2003, the PTO mailed a notification of "Informality re 
payment of fee" to the undersigned at the address of his former firm, 
Blake, Cassels & Graydon LLP. A copy is included as Exhibit C. 

4. On September 3, 2003, the undersigned submitted a Power of Attorney 
in his favor. Included as Exhibit D is the complete submission with a 
copy of the receipt card date stamped by the PTO. 

5. On October 14, 2003 the undersigned's former firm faxed a copy of the 
PTO notification of August 19, 2003 to the undersigned at his current 
address. A copy of the fax is included as Exhibit E. 



Points to be reviewed and action requested: 

6. The PTO notification of August 19, 2003 indicates that "the amendment 
is considered incomplete in that the funds in Deposit Account No. 

are insufficient to cover the entire fee due. A period of one month was 
granted for responding to the notification, which period ended on 
September 19, 2003, 

7. Included as Appendix F is a copy of the Deposit Account Statement for 
Deposit Account No- 502,651 , as obtain d from the PTO Web site on 
October 14, 2003. The Statement indicates that for the entire month of 
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August, the balance in the account did not go below $1 ,655.00. 

8, As indicated in Applicant's Petition for extension of time, included as 
part of Exhibit B, the box which states "the Director is hereby 
authorized to charge any fees which may be required, or credit any 
overpayment, to Deposit Account Number 502651" is checked. 

9, Applicant thus submits that the PTO was property authorized to charge 
all required fees to Deposit Account Number 502651 and that the 
account included sufficient fees. 

1 0, Applicant hereby requests that: the extension fee of $930.00 be 
deducted from Deposit Account Number 502651; the IDS fee of 
$180.00 be deducted from Deposit Account Number 502651; that the 
PTO notification be withdrawn as though it had never been issued; and 
Applicant's response of August 11, 2003 be entered and returned to 
the Examiner for further prosecution. Applicant further requests that, If 
a notice of abandonment has been issued by the PTO, that such notice 
also be withdrawn. 

1 1 - The Director is hereby authorized to charge any other fee which may 
be required for this submission, including any petition fee, or credit any 
overpayment, to Deposit Account Number 502651. 
Should any Patent Office Official want to telephone, the call should be made to 
John C. Hunt (Registration No. 36 p 424) at (41 6) 865-8281 . „ M , rn 

em? RAL FAX Gfe; ^ 
Yours very truly, s ^ ?(]0 

John C. Hunt 

October 15. 2003 Registration No, 36,424 

Date 

Torys LLP (Customer No. 33721) 
Suite 3000 - 79 Wellington Street West 
Box 270, TD Centre 
Toronto, Ontario 
M5L 1A9 
Canada 
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Office Action Summary 



Appilcatl nN 

09/668,482 



Examiner 

Elizabeth Slobodyansky 



Applicant^) 

PETKOVICH ET AL. 



Art Unit 

1652 



" The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
P riod for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

* Extensions of lira may be evaileUe udder the provisions of 37 CFft 1 .136(a). In no event, however, may a reply be timely fifed 
after SIX (6) MONTHS from the mailing ttete of*hi« commynitaUgn. 

- If the period for reply specified above is tew Ihen -thirty (30) days, e reply within the stoUmxy minimum gFihuty (30) days wiB be considered timely. 

- If NO period for reply is specified ebove, Ifte maximum statutory period will apply end wiH expire SIX (8) MONTHS from the malllno dale of this communtcaiton. 

- Failure to reply vrfthln the set or extended period for reply wfll, by ^tute. ceuee the epplioelion to become ABANDONED (3S US.C> § 133). 

- Any reply received by the Office later than three months after the malting date of this communication, even If timely filed, may red we any 
earned patent term adjustment See 37 CFft 1 .704(b). 

Status 

1 )Q Responsive to communication(a) filed on . 



2s)D Thfe action is FINAL. 2b)S This action Is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle t 1 935 CD. 11, 453 O.G. 21 3. 
Disposition of Claims 

4) IE Claim (s) 83-95,97-102 and 104-112 is/are pending in the application, 

4a) Of the above claim(s) isVare withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) 03 Clafrn(sl 83-95.97-1 02. 104-11 2 is/are rejected. 

7) D Claimfe) is/are objected to. 

8) d Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)Q accepted or b)D objected to by the Examiner. 

Applicant may not request that eny objection to the 6rawing{s) be held in abeyance. See 37 CFR 1.65(a). 
11 )D The proposed drawing correction filed on Is: a)CI approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required In reply to this Office action. 

12) Q The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)DAH b)D Some * c )D None of: 

1 -□ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 

SO Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)), 
* See the attached detailed Office action for a list of the certified copies not received. 

14) Q Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application), 

a) G The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C, §§ 120 and/or 121 . 
Attachment^) 

1) □ Notice of References Cited (PTO-392) 4) □ interview Summary (PT0413) Paper No(s). 



2) □ Notice of Draftsperson's Patent Drawing Review (PTO-94B) g) □ Notice of Informal Patent Appttcati n (PTO-1 52) 

3) ED information Disclosure Statements) (PTO-1449) Paper No(s) . 6) Q other 
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Application/Control Number: 09/668,482 



Page 




Art Unit: 1652 



DETAILED ACTION 

The finality of the Office action mailed August 13, 2002 is hereby withdrawn in 
view of the new ground(s) of rejection. 

Claims 83-95, 97-102 and 104-112 are pending. 

During a telephone conversation conducted on February 12, 2003, Dr. John 
Hunt requested an extension of time for three MONTH(S) and authorized the 
Commissioner to charge Deposit Account No. 02-2553 the required fee of $ 920.00 for 
this extension. 

Specification 

The disclosure is objected to because of the paper and computer readable forms 
of the Sequence Listing are not identical. The paper copy contains 35 sequences while 
the computer readable form has 43 sequences. 

A substitute paper copy of the Sequence Listing identical to the computer 
readable form in the file is required. It should be accompanied by the statement the two 
forms are identical and by the amendment directing the entry of a substitute Sequence 
Listing. 

Claim Objections 
Claims 83, 89 and 90 are objected because of the following. 

Received from < 416 865 7380 > at 10/15103 1 1:17:10 AM [Eastern Daylight Time] 



OCT- 15-2003 11=22 



TORYS LLP TORONTO 



416 S65 7380 P 



Application/Control Number: 09/668,482 Page 
Art Unit: 1652 




In claims 83 and 90, the proper recitation of the Markush group requires "or" 
before the last member of the group (line 8), 

Claim 89 is objected because of the following. The Markush group requires "of 
before "SEQ ID NO:32" at two occurrences. 



Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of *he invention* and of the manner 
and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the same and shall set forth the best mode contemplated 
by the Inventor of carrying out his invention. 

Claims 97-102 and 104-1 12 are rejected under 35 U.S.C. 1 12, first paragraph, 
as containing subject matter which was not described in the specification in such a way 
as to reasonably convey to one skilled in the relevant art that the fnventor(s), at the 
time the application was filed, had possession of the claimed invention. 

The claims encompass all polypeptides of any function or that 
oxidize/hydroxylate retinoid and that bind to any antibody specific for SEQ ID NO:2, 
SEQ ID NO:4 or SEQ ID NO:32. The Examiner is unable to locate adequate support in 
the specification for such polypeptides. Thus there is no indication that polypeptides 
encompassed by claims 97-102 and 104-1 12 were within the scope of the invention as 
conceived by Applicants at the time the application was filed. 
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Accordingly, Applicants are required to cancel the new matter in the response to 
this Office Action. 

Claims 83, 85-90, 92-95, 97-102 and 104-112 are rejected under 35 U.S.C. 112, 
first paragraph, as containing subject matter which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art 
that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The claims recite "a conservatively substituted amino acid variant" of the amino 
acid sequences encoded by SEQ ID NOs: 3, 5 or 31 or encoded by a DNA that 
hybridizes thereto or to a degenerate variant thereof under specific conditions. This 
amounts to any structure having the same function as a protein encoded by SEQ ID 
NOs: 3, 5 or 31. The structural limitations are insufficient because while a substitution 
is required to be conservative any amino acid residue in the sequence and any 
number thereof can be substituted resulting in a completely novel structure that is not 
described. This is equivalent to a claim with no structural limitations wherein an enzyme 
is defined by the function only. Furthermore, the function described only as 
"oxidizes/hydroxylates a retinoid" encompasses many different activities and substrate 
specificities. In addition, a genus of degenerate variants of SEQ ID NOs: 3, 5 or 31 is 
enormous. 
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Application/Control Number; 09/668,482 
Art Unit: 1652 

Claims 83, 85-90, 92-95 and 107-1 12 are directed to polypeptides that oxidize or 
hydroxylate a retinoid or retinol or retinoic acid or a\\-tran$ retinoic acid at any position. 
Therefore, they encompass a genus of polypeptides described by broad function. The 
specification teaches only one species of the claimed genus, an a\\4r&ns retinoic acid 
hydroxylase that specifically hydroxylates all-frans retinoic acid at the C4-and the CIS- 
position of the p-ionone ring and oxidizes all-rrans retinoic acid at the C4-position of the 
p-Ionone ring. The specification does not teach polypeptide species with any other 
retinoid oxidizing/hydroxylating activity, i.e, said activity with substrate specificity as 
broad as any retinoid, i,e,, retinoic acid (RA), retinal, retinol in every stereo 
configuration as well as undescribed natural and artificial variants thereof (see the 
specification, paragraph bridging pages 5 and 6). 

Furthermore, according to the definition of "retinoid", the genus of retinoids 
encompasses "a group of compounds which includes retinoic acid, vitamin A (retinol) 
and a series of natural and synthetic derivatives that an exert profound effects on 
development and differentiation in a wide variety of systems" (specification, paragraph 
bridging pages 4 and 5). The specification does not discloses any species within the 
genus of retinoids other than naturally occurring retinoic acid and derivatives thereof. 
There is no description of any synthetic derivative thereof or any natural or synthetic 
compound that can be construed as exerting profound effects on development and 
differentiation in a wide variety of systems. Therefore, the genus of retinoids 
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encompasses compounds of different structures and functions and the specification 
fails to disclose the correlation between structure and function common to all members 
of the genus. 



In addition, claims 97-102 and 104-106 are drawn to a polypeptide that binds to 
an antibody specific for SEQ ID NOs: 2, 4 or 32 or is encoded by a DNA that hybridizes 
to the DNA encoding thereof and has no known function. 

Therefore, the claims are drawn to a genus of polypeptides of undefined 
structures having any function. 

The genus of polypeptides that comprises these above polypeptide molecules is 
a large variable genus encompassing many different proteins and fragments thereof. 
Many structurally and functionally unrelated polypeptides are encompassed within the 
scope of these claims, including partial sequences. Said genus encompasses both 
polypeptides having an enzymatic activity and inactive variants thereof as well 
polypeptides with undisclosed function. The specification fails to provide Identifying 
characteristics and/or correlation between structure and function common to all 
members of the genus. 

Furthermore, claims 85 and 92 are drawn to polypeptides encoded by nucleotide 
sequ nces that are part of Ml genome. This part of rejection comprises polypeptides 
with a narrow function such as a retinolc acid inducible polypeptides having ati-trans 
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retinoic acid 4-hydroxylase. The specification teaches only a single species of the 
claimed diverse genus, an a\\~trans retinoic acid 4-hydroxylase from zebrafish . The 
recitation of "fish genome" fails to provide a sufficient description of the claimed genus 
of proteins as it merely describes the functional features of the genus without providing 
any definition of the structural features of the species within the genus. The CAFC in 
UC California v. Eli Lilly, (43 USPQ2d 1398) stated that: "In claims to genetic material, 
however a generic statement such as "vertebrate insulin cDNA" or "mammalian insulin 
cDNA", without more, is not an adequate written description of the genus because it 
does not distinguish the claimed genus from others, except by function. It does not 
specifically define any of the genes that fall within its definition. It does not define any 
structural features commonly possessed by members of the genus that distinguish 
them from others. One skilled in the art therefore cannot, as one can do with a fully 
described genus, visualize or recognize the identity of the members of the genus". 
Similarly with the claimed genus of proteins the functional definition of the genus does 
not provide any structural information commonly possessed by members of the genus 
which distinguish the protein species within the genus from other proteins such that one 
can visualize or recognize the identity of the members of the genus. 

Thus, a polypeptide other than a polypeptide having 1) all-frans retinoic acid 4- 
hydroxylase activity and 2) an amino acid sequence of SEQ ID NO: 2, 4 or 32 or that is 
encoded by a DNA that hybridizes under highly stringent conditions to SEQ ID NO:3, 5 
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or 31 lacks sufficient written description needed to practice the Invention of claims 83- 
95, 97-102 and 104-112. 



Claims 83, 85-90, 92-95, 97-102 and 104-1 12 are rejected under 35 U.S.C. 1 12, 
first paragraph, because the specification, while being enabling for a a\\-trans retinoic 
acM 4-hydroxyIase encoded by SEQ ID NOs: 3, 5 or 31 or encoded by a sequence that 
hybridizes thereto under highly stringent conditions, does not reasonably provide 
enablement for a conservatively substituted amino acid variant thereof, a retinoid 
oxidase of any substrate specificity that is encoded by a sequence that hybridizes to 
SEQ ID NOs: 3, 5 or 31 or a degenerate variant thereof and a conservatively 
substituted amino acid variant thereof as well as a polypeptide that 
oxidizes/hydroxylates retinoid or having unknown function that binds to an antibody 
specific for SEQ ID NOs: 3, 5 or 31 . The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention commensurate in scope with these claims. 

The claims are broader than the enablement provided by the disclosure with 
regard to the huge number of all possible derivatives having the desired enzymatic 
activities. 

Factors to b considered in determining whether undue experimentation is 
required, are summarized in In re Wands 858 F2rt 731. 8 USFQ 2nd 1400 (Pad Cat. 
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Application/Control Number; 09/668,482 Page | 

Art Unit: 1652 

1983) . They include (1) the quantity of experimentation necessary, (2) the amount of 
direction or guidance presented, (3) the presence or absence of working examples, (4) 

4 

the nature of the invention, (5) the state of the prior art, (6) the relative skill of those in 
the art, (7) the predictability or unpredictability of the art, and (8) the breadth of the 
claims. 

Factors pertinent to this discussion include predictability of the art, guidance in 
the specification, breadth of claims, and the amount of experimentation that would be 
necessary to use the invention, 

Since the amino acid sequence of a protein determines its structural and 
functional properties, predictability of which changes can be tolerated in a protein's 
amino acid sequence and obtain the desired activity requires a knowledge of and 
guidance with regard to which amino acids in the protein's sequence, if any, are 
tolerant of modification and which are conserved (i.e. expectedly intolerant to 
modification), and detailed knowledge of the ways in whiGh the proteins' structure 
relates to its function. 

While recombinant and mutagenesis techniques are known, it is not routine in 
the art to screen for multiple substitutions or multiple modifications, as encompassed by 
the instant claim, and the positions within a protein's sequence where amino acid 
modifications can be made with a reasonable expectation of success in obtaining the 
desired activity/utility are limited in any prot in and the result of such modifications is 
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unpredictable. In addition, one skilled in the art would expect any tolerance to 
modification for a given protein to diminish with each further and additional 
modification, e.g. multiple substitutions. 

The specification does not support the broad scope of the claims which 
encompass all modifications and fragments of any sequence that is claimed in claims 
83, 85-90, 92-95, 97-102 and 104-1 12 because the specification does nst establish: 
(A) regions of the protein structure which may be modified without effecting the 
requisite activity. The specification does not teach the structure that is responsible for a 
specific a\\~trans retinoic acid 4-hydroxylase activity as compared to any other retinoid 
oxidizing actMty;(B) the general tolerance of a protein to modification and extent of 
such tolerance; (C) a rational and predictable scheme for modifying any amino acid 
residues with an expectation of obtaining the desired biological function; and (D) the 
specification provides insufficient guidance as to which of the essentially infinite 
possible choices is likely to be successful. This reasoning is also applicable to 
cytochrome P450 structures comprising the heme binding region because there is no 
guidance provided as to what are residues that are responsible for the substrate 
specificity of the enzymes of the Instant invention. 

Furthermore, degenerate variants of SEQ ID NOs: 3, 5 or 31 encompass an 
enormous number of molecules. The specification does not provide any guidance as to 




Received from< 416 365 7330 > at 1011 5/03 11:17:10 AM [Eastern Daylight Time] 



OCT-15-2003 11:23 



TORYS LLP TORONTO 



416 S65 7380 P. 16 



Application/Control Number; 09/668,482 
Art Unit; 1652 

which of these degenerate variants can be used, so that a DNA that hybridizes thereto 
would encode a protein with the requisite properties. 

With regard to claims 85 and 92, the rejection applies because the specification 
enables only for polypeptides that are encoded by DNAs that hybridize to SEQ ID NO: 
3, 5 or 31 under highly stringent conditions, ft does teach how to obtain variant 
polypeptides of unknown homology to SEQ ID NO:2, 4 or 32. 

Thus, applicants have qqI provided sufficient guidance to enable one of ordinary 
skill in the art to make and use the claimed invention in a manner reasonably correlated 
with the scope of the claims broadly including a number of amino acid modifications of 
SEQ JD NOs: 2, 4 or 32. The scope of the claims must bear a reasonable correlation 
with the scope of enablement fln re Fisher 166 USPQ 19 24 (CCPA 1970)). Without 
sufficient guidance, determination of a protein having the desired biological 
characteristics is unpredictable and the experimentation left to those skilled in the art is 
unnecessarily, and improperly, extensive and undue. 

Claims 97-102 and 104-106 are drawn to proteins with no function. Applicants 
have not provided sufficient guidance as to what is the function of proteins 
encompassed by the claims. 

The state of the art does not allow the predictability of the properties based on 
the structure. Therefore, one skilled in the art would require guidance as to how to use 
a polypeptide of unknown function that binds to an antibody specific for SEQ ID NOs: 2, 
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4 or 32 or is encoded by a DNA that hybridizes to a DNA encoding thereof in a manner 
reasonably correlated with the scope of the claims. Without such guidance, the 
experimentation left to those skilled in the art is undue. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12; 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

Claims 83-95, 97-102 and 104-112 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for falling to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention, 

Claims 83-90, 92-95 recite "conservatively substituted amino acid variant 
thereof. There are no clear assigned definitions of the term "conservatively substituted 
amino acid variant in the art. 

Claims 97-102 and 104-112 are confusing because they recite an antibody that 
is elicited by SEQ ID NO:2, 4 or 32 and by an epitope of unknown structure. 

Claims 83-86, 89-92, 95 and 107-112 recite "retinoid". This term is defined as 
comprising "a series of natural and synthetic derivatives " (emphasis added), The metes 
and bonds of "derivative" are neither disclosed in the specification nor clearly known in 
the art. 

i 
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Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the 
United States. 

Claims 83-95, 97-102 and 104-112 are rejected under 35 LLS.C. 102(b) as being 
anticipated by Duell et al. (1 992). 

Duell et aL (form PTO-1449 filed February 6, 2003, reference 6, J. Clin. 
Investigation (1992), 90,1269-1274) teach a retinoic acid induced aMrans retinoic acid 
4-hydroxylase activity in human skin microsomes. They teach that said activity 
catalyzes conversion of RA to 4-OH RA and 4-oxo RA (abstract, page 1271). 

The microsomal fraction having the requisite activity contains a polypeptide with 
said activity. Said peptide is "isolated" from its natural environment. Therefore, the 
Duell et al. reference anticipates claims 83-95, 97-102 and 104-1 12. 

Claims 83-95, 97-102 and 104-1 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Duell et al, (1994). 

Duell et al. (form PTO-1449 filed February 6, 2003, referenc 6, J. Investigative 
Dermatology (1994), Vol. 102, page 641, SID abstracts, abstract 704) teach a unique 
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cytochrome P450 that has retinoic acid induced all/rans retinoic acid 4-hydroxyIase 
activity but does not metabolize 9-cis or 13-cis retinoic acid. They demonstrated said 
activity in human skin microsomes. 

The microsomal fraction having the requisite activity contains a polypeptide with 
said activity. Said peptide is Isolated" from its natural environment. Therefore, the 
Duell et aL reference anticipates claims 83-95, 97-102 and 104-1 12. 

Claims 97, 99, 101 and 104-1 12 are rejected under 35 ILS.C. 102(b) as being 

anticipated by Vetter et al. 

Vetter et al. teach the amino acid sequence of an inducible cytochrome P-450 
protein from Periwinkle (Catharanthus roseus L.) (page 1002, Figure 3.). Since an 
epitope is not limited to a specific fragment, this polypeptide will bind to an antibody 
elicited by an epitope of some five, for example, amino acids within the conserved 
region of SEQ ID NOs; 2, 4 or 32 and, therefore anticipates claims 97, 99, 101 and 
104-112. 

Claims 97, 99, 101 and 104-112 are rejected under 35 U.S.C, 102(b) as being 
anticipated by Shen et al. 

Shen et al. teach the amino acid sequence of a mouse cytochrome P-450 
protein (page 1 1485, Figure 3.). Since an epitope is not limited to a specific fragment. 
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this polypeptide will bind to an antibody elicited by an epitope of some five, for 
example, amino acids within the conserved region of SEQ ID NOs: 2, 4 or 32 and, 
therefore anticipates claims 97, 99 f 101 and 104-1 12. 

Response to Arguments 

Applicant's arguments filed May 31, 2002 have been fully considered but they 

are not persuasive. 

Applicants argue that claims 97-102 and 104-1 12 do not introduce the new 
matter because the specification on page 36 teaches that "antibodies can be used to 
detect the proteins of the invention, portions thereof or closely relat ed isoforms in 
various biological materials " (page 10). This is not persuasive because there is support 
for an antibody and a method of use thereof but not for proteins that can be detected 
using said antibodies. 

With regard to conservative variants, applicants disagree that they amount to 
any protein having the desired function (pages 1 1-12). Applicants assert that "it is only 
conservatively substituted variants of these proteins that are claimed. The claim 
includes only those variant proteins in which an individual amino acid is substituted for 
another amino acid of protein to have function, ... while it is admitted there is no 
limitation on the number of such substitutions that might be made, any such substitution 
is clearly based on one of basic claimed structures(a protein encoded by the sequence 
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that hybridizes to SEQ ID NO:3 f 5, etc.) and would be known to the skilled person" 
(page 12, 2nd paragraph). This is not persuasive because claims are not drawn to 
proteins having substitutions from other proteins. Ad in any event, there is no limitation 
on the number and location of residues to be substituted. 

Applicants further argue with regard to the function that "applicants reasonable 
expect that P450RAI oxidizes the 18 position of the p-ionone ring as well as the 4 
position, and that P450RA1 oxidizes retinol as well as RA (see page 3 f lines 23-26)" 
(page 13, 2nd paragraph). The specification on page 3, lines 23-26 reads differently. 
However, on page 3, lines 27-30, it provides support for the 4 position of (Wonone ring 
of RA However, the claims recite much broader specificity expanding the scope of the 
claims to encompass retinoid oxidizing enzymes of different function and properties* 
With regard to the 102 rejection, applicants argue that "the antibody is elicited by an 
epitope located within a specified unconserved region of the protein" (page 17). This is 
not persuasive because wtthin this region the proteins of the instant invention share a 
few identical or conservatively substituted amino acids with the proteins of the 
references. An antibody elicited by such fragment would cross react with many proteins 
including the proteins of the instant invention and the references. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Frolik et al. (1979, form PTCM449 filed February 6, 2003, reference 8) teach 
all-tr&ns retinoic acid 4-hydroxylase activity in hamster trachea and liver. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth Slobodyansky whose telephone number is 
(703) 306-3222, The examiner can normally be reached Monday through Friday from 
9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Ponnathapura Achutamurthy, can be reached at (703) 308-3804. The 
FAX phone number for Technology Center 1 600 is (703) 308-4242. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Center receptionist whose telephone number is 
(703)308-0196. 




February 12, 2003 
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Q Three months (37 CFR 1.1 7(aK3» $93(1-00 

□ Four months (37 CFR 1 .17(a)(4)) S 
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In re Application of Petkovich et aL 

Serial No,: 09/668,482 

Filing Date: September 25, 2000 

Title: Retinoid Metabolizing Protein 

Art Unit: 1652 

Examiner: Elizabeth Slobodyansky, Ph.D. 

Att/s Docket No.; 32391-2005 



The Commissioner of Patents and Trademarks 

Washington, D.C. 20331 

USA 

AMENDMENT 



Dear Sir: 

This is a response to the non-final office action of February 13, 2003. 

Amendments to the Claims are reflected in the listing of claims which begins on page 
2 of this paper. 
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LISTING OF CLAIMS 



Claims 1 to 82 (previously cancelled) 

83, (Currently amended) [An isolated] A microsomal preparation comprising a 
recombinant protein expressed by a cell that has been transfected with a nucleic 
acid molecule encoding the protein, or bv a descendent cell thereof [which] 
wherein said protein oxidizes ta retinoid] ail-trans retinoic acid at the Opposition 
of the ft-ionone ring, said [and encoded by a] nucleic acid molecule comprising a 
nucleotide sequence that hybridizes under high stringency conditions, wherein high 
stringency conditions include a wash step of about 0,2 x SSC at 50°C. to a 
polynucleotide having a nucleotide sequence selected from the group of sequences 
shown as: SEQ ID NO:3; [a sequence which varies from SEQ ID NO:3 in a coding 
region due to the degeneracy of the genetic code;] SEQ ID NO:5; [a sequence 
which varies from SEQ ID NO;5 in a coding region due to the degeneracy of the 
genetic code:] and SEQ ID NO:31; [a sequence which varies from SEQ ID NO;31 in 
a coding region due to the degeneracy of the genetic code, or a conservatively 
substituted amino acid variant of a said protein which oxidizes a retinoid] and 
wherein the microsomal preparation is substantially free of other proteins that are 
cytochromes expressed bv epidermal cells. 



Claims 84 to 89 (Cancelled) 



90. (Currently amended) [An isolated] A microsomal preparation comprising a 
recombinant protein expressed by a cell that has been transfected with a nucleic 
acid molecule encoding the protein, or bv a descendent cell thereof, [which] 
wherein said protein hydroxylates [a retinoid] ali-frans retinoic acid at the C4- 
position [4-position] of the fl-ionone ring , said [and encoded by a] nucleic acid 
molecule comprising a nucleotide sequence that hybridizes under high stringency 
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conditions, wherein high stringency conditions include a wash step of about 0.2 x SSC 
at 50°C, to a nucleic acid molecule having a nucleotide sequence selected from the 
group of sequences shown as; SEQ ID NO:3; [a sequence which varies from SEQ ID 
NO:3 in a coding region due to the degeneracy of the genetic code;] SEQ ID NO:5; 
[a sequence which varies from SEQ ID NO:5 in a coding region duo to the 
degeneracy of the genetic code;] and SEQ ID NO:31; [a sequence which varies 
from SEQ ID NO:31 in a coding region due to the degeneracy of the genetic code, 
or a conservatively substituted amino acid variant of a said protein which 
hydroxylates a retinoid] and wherein the microsomal preparation is substantially 
free of other proteins that are cytochromes expressed bv epidermal cells. 

Claims 91 to 1 12 (Cancelled) 



113- (New) The preparation of claim 83, wherein said nucleotide sequence hybridizes 
under said conditions to SEQ ID NO:3- 

114. (New) The preparation of claim 83, wherein said nucleotide sequence hybridizes 
under said conditions to SEQ ID NO:5. 

115. (New) The preparation of claim 83, wherein said nucleotide sequence hybridizes 
under said conditions to SEQ ID NO:31. 

116. (New) The preparation of claim 114, wherein the amino acid sequence identity 
between the protein and SEQ ID NO;4 is at least about 93 percent. 

117. (New) The preparation of claim 116, wherein the protein comprises the amino acid 
sequence identified as SEQ ID NO:4. 
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118. (New) The preparation of claim 113, wherein the protein comprises the amino acid 
sequence identified as SEQ ID NO:2, 

119, (New) The preparation of claim 115, wherein the protein comprises the amino acid 
sequence identified as SEQ ID NO:32. 

120, (New) The preparation of claim 83, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 35 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4 B or SEQ ID NO:32. 

121. (New) The preparation of claim 120, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 40 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 

122, (New) The preparation of claim 121 , wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 50 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32> 

123. (New) The preparation of claim 122 wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 60 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NQ:4, or SEQ ID NO:32. 

124, (New) The preparation of claim 123, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 65 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 

125. (New) The preparation of claim 124, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 70 percent conserved with r spect to SEQ ID 
NO:2> SEQ ID NO:4, or SEQ ID NO:32. 
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126. (New) The preparation of claim 125, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 75 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 

127, (New) The preparation of claim 126, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 85 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 



128. (New) The preparation of claim 127, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 90 percent conserved with respect to SEQ ID 
NO;2 P SEQ ID NO:4, or SEQ ID NO:32. 



129. (New) The preparation of claim 128, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 95 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32, 

130. (New) The preparation of claim 83, wherein the protein hydroxylates the CIS- 
position of a\\-trans retinoic acid. 

131. (New) The preparation of claim 90, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 35 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 

132. (New) The preparation of claim 131 , wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 40 percent conserved with respect to SEQ ID 
NO:2 t SEQ ID NO:4, or SEQ ID NO:32. 
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133. (New) The preparation of claim 132 P wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 50 percent conserved with respect to SEQ ID 
NO:2. SEQ ID NO:4, or SEQ ID NO:32. 

134. (New) The preparation of claim 133, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 60 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32* 

135. (New) The preparation of claim 134, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 65 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32, 

136. (New) The preparation of claim 135, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 70 percent conserved with respect to SEQ ID 
NO:2 f SEQ ID NO:4, or SEQ ID NO:32. 



137. (New) The preparation of claim 136, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 75 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4 ( or SEQ ID NO:32. 

138. (New) The preparation of claim 137, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 85 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 

139. (New) The preparation of claim 138, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 90 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO;32, 
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140. (New) The preparation of claim 139, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 95 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO;32. 



141. (New) The preparation of claim 90, wherein the protein hydroxylates the CIS- 
position of aMrans retinolc acid. 

142. (New) A microsomal preparation comprising a recombinant protein expressed by a 
cell that has been transfected with a nucleic acid molecule encoding the protein, or by a 
descendant cell thereof, wherein said protein oxidizes a\\-trans retinoic acid at the C4- 
position of the fi-ionone ring, said nucleic acid molecule encoding an amino acid 
sequence that is at least 60 percent conserved with respect to SEQ ID NO:2, SEQ ID 
NO:4, or SEQ ID NO:32 ( and wherein the microsomal preparation Is substantially free of 
other proteins that are cytochromes expressed by epidermal cells. 

143. (New) The preparation of claim 142, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 65 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 



144. (New) The preparation of claim 143, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 70 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 

145. (New) The preparation of claim 144, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 75 percent conserved with respect to SEQ ID 
NO:2 ( SEQ ID NO:4, or SEQ ID NO:32. 
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146. (New) The preparation of claim 145, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 85 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 



147. (New) The preparation of claim 146, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 90 percent conserved with respect to SEQ ID 
NO:2> SEQ ID NO:4, or SEQ ID NO:32. 

148, (New) The preparation of claim 147, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 95 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32, 



149. (New) The preparation of claim 142, wherein the protein hydroxylates the C18- 
position of a 1 1- trans retinoic acid. 



150. (New) A microsomal preparation comprising a recombinant protein expressed by a 
cell that has been transfected with a nucleic acid molecule encoding the protein, or by a 
descendent cell thereof, wherein said protein hydroxylates a\\-trans retinoic add at the 
C4-position of the R-ionone ring, said nucleic acid molecule encoding an amino acid 
sequence that is at least 60 percent conserved with respect to SEQ ID NO:2, SEQ ID 
NO:4, or SEQ ID NO:32, and wherein the microsomal preparation is substantially free of 
other proteins that are cytochromes expressed by epidermal cells. 

151. (New) The preparation of claim 150, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 65 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO;32. 
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152. (New) The preparation of claim 151, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 70 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 

153. (New) The preparation of claim 152, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 75 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO;3Z 

154. (New) The preparation of claim 153. wherein the nucleic acid molecule encodes an 
amino acid sequence that is at (east 85 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:32. 

155. (New) The preparation of claim 154, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 90 percent conserved with respect to SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO.32, 

156. (New) The preparation of claim 1 55, wherein the nucleic acid molecule encodes an 
amino acid sequence that is at least 95 percent conserved with respect to SEQ ID 
NO;2, SEQ ID NO:4, or SEQ ID NO:32. 

157. (New) The preparation of claim 150, wherein the protein hydroxylates the da- 
position of all-trans retinoic acid. 

158. (New) The preparation of claim 83, wherein the preparation is enriched at least 6,3 
fold in said oxidase activity with respect to a microsomal preparation obtained from a 
non-transfected said cell under the same conditions. 
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159, (New) The preparation of claim 90, wherein the preparation is enriched at least 7.8 
fold in said hydroxylase activity with respect to a microsomal preparation obtained from 
a non-transfected said cell under the same conditions. 

160. (New) The preparation of claim 142, wherein the preparation is enriched at least 
6.3 fold in said oxidase activity with respect to a microsomal preparation obtained from 
a non-transfected said cell under the same conditions, 

161- (New) The preparation of claim 150, wherein the preparation is enriched at least 
7.8 fold in said hydroxylase activity with respect to a microsomal preparation obtained 
from a non-transfected said cell under the same conditions. 
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REMARKS 

Claims 83, 90 and 1 13 to 161 are pending in the application. 

No new matter has been added by the amendments submitted herein, as explained 
further below. 

Claim 83, as it previously read, was rejected under 35 U.S.C. § 112 r first paragraph. 
Claim 83 has been amended to require the presence of a protein which oxidizes all- 
trans retinoic acid at the Opposition of the li-ionone ring, as suggested in the first 
paragraph on page 5 of the outstanding Examiner's Report. Applicant believes this 
meets all concerns raised with respect to this claim under 35 U,S.C. § 1 12, first 
paragraph. 

Claim 83, as it read previously, was rejected under 35 U.S.C. § 102(b) as being 
anticipated by each of Duel! et aL (1 992) and Duell et a/. (1 996). Claim 83 has been 
amended to require a microsomal preparation that includes a recombinant protein 
expressed by a cell that has been transfected with a nucleic acid molecule encoding 
the protein, or expressed by a descendent of such a cell. Further the claim requires 
that the microsomal preparation be substantially free of other proteins that are 
cytochromes expressed by epidermal cells. See, for example, Figure 13(a) of the 
application as filed. 

None of the Duell et aL references teaches or suggests a nucleic acid or protein 
sequence and so cannot be used to obtain a preparation containing the recited 
recombinant protein. All of the Duell et aL references describe expression of a 
protein in epidermal (skin) cells only and the expression must be induced by 
exposure of those cells to retinoic acid. This is much different from Applicants' 
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invention as claimed in this application, which, through the use of transfection, 
provides expression of a specific protein without the presence of other cytochromes 
normally present in skin cells- Moreover, induction of biological activity of this 
protein by retinoic acid is not required in the transfected cells. An advantage of 
Applicants' invention as claimed is, for example, in the area of screening drugs 
(page 9, line 26 to line 40 of the application as filed), where certainty of the identity 
and presence of the protein being targetted is reproducibly provided, absent 
contaminating proteins and activities normally present in skin cells. None of the 
preparations of Duell ef ah can provide this certainty. 

Claim 90, rejected along the same lines as claim 83. has been amended to be 
directed to a microsomal preparation comprising a recombinant protein which 
hydroxylates all-ifrans retinoic acid at the exposition and also requires that the 
preparation be substantially free of other proteins that are cytochromes expressed 
by epidermal cells. For the reasons that Applicants believe that claim 83 is 
patentable over the Duell etai articles and other art of record, Applicants believe 
that claim 90 is patentable. 

Each of independent claims 142 and 150, new in the application, has been drafted 
to meet the requirements set out in the most recent action. Claim 142 requires the 
recited protein to oxidize al \-trans retinoic acid at the C4-position of the U-ionone 
ring. Claim 150 requires the recited protein to hydroxylate all-frans retinoic acid at 
the C4-position of the li-ionone ring. Each claim also requires the recited protein to 
have a minimum amino acid sequence homology of 60 percent with respect to SEQ 
ID NO:2 r SEQ ID NO:4, or SEQ ID NO:32, and that the microsomal preparation be 
substantially free of other proteins that are cytochromes expressed by epidermal 
cells. Support for these claims can be found, for example, in the third paragraph on 
page 4 of the application as filed. 
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The remaining claims, all of which are dependent claims, are being submitted for 
consideration by the Examiner, These claims recite features described in the 
application as filed, particularly in the third paragraph on page 4, and at line 6 of 
page 31. Example 1, on page 17 of the specification, describes BLAST search 
analyses which revealed less than 30 percent sequence homology between SEQ ID 
NO:2 (ZP450RAI) and other previously known cytochrome P450s. Support for 
claims 158 to 161 is provided by Examples 6 and 7, and particularly Figures 1 1(a), 
11(b) and 13(a). 

Applicants note, as discussed in prior submissions, that the activity of the recited 
class of protein, and accordingly the claimed microsomal preparation, is not limited 
to that activity recited in the claims. Referring to Example 3, page 15, lines 10 to 1 1 
of the application, "2P450 expression In COS-1 cells promoted the rapid conversion 
of RA into both lipid- and aqueous-soluble metabolites" This is evident in Figures 
4(a) and 4(b), which are elution profiles of radioactively labelled, lipid-soluble RA 
metabolites of control and zP450RAI-transfected cells. The profiles clearly 
demonstrate that ZP450RAI produces a significant amount (relative to control) of 
aqueous soluble metabolites other than (more polar than) RA f 4-OH-RA and 4-oxo- 
RA. Applicants discuss this in Example 3 (page 15, lines 20 to 23), as follows: "It is 
possible that the aqueous-soluble radioactivity represents glucuronides of RA 
metabolites or glucuronides of RA itself. Rapid glucuronidation of 4- and 18- 
hydroxy-RA in mammalian cell extracts has been reported by others [Wouters, 1992; 
Takatsuka. 1 996]." Applicants thus reasonably expect that a member of the recited 
class of protein oxidizes the 18-position of the IJ-ionone ring as well as the 4- 
position, and that a said member oxidizes retinol as well as RA (see page 3, lines 23 
to 26). In Example 5, Applicants describe on page 17 trials in which the metabolism 
of radioactively labelled RA by hP450RAI-transfected COS cells was examined. 
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Results are shown In Figures 10(a), 10(b) and 10(c). All three panels of the figure 
show radioactive RA-derived metabolites not In the control. hP450RAI produced 
significant amounts of both aqueous and lipid soluble metabolites. Moreover, at 
least two unidentified metabolites (i.e., not 4-OH-RA or 4-oxo-RA) were produced. 
Applicants reasonably believe these to be other retinoid oxidation products. The 
protein recited in claim 83, for example, thus encompasses a protein that not only 
oxidizes the C4-position of retinoic acid, but also has other retinoid metabolizing 
activity. 

Applicants make these amendments solely to advance prosecution of this 
application, and reserve the right to file a continuation or other application as 
appropriate in order to address otherwise outstanding issues. 

Applicants believe that all of the issues addressed in the outstanding Action have 
been addressed in this response, and thus request allowance of the application. 



Note Regarding Representation 



The undersigned, an appointed agent of the Applicants, has recently changed firms. 
The new address and telephone number of the undersigned are indicated below. A 
change of address of the undersigned is on record with the PTO. A Power of 
Attorney appointing practitioners under the same PTO Customer Number as the 
undersigned will be submitted in due course. 



In the event that any issue remains, or if the Examiner is disposed to issue an 
unfavorable final action, the Examiner is invited to telephone the undersigned at 

(416)865-8281. 
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A petition for extension of time for submitting this response, and an authorized Visa 
Credit Card, Form PTO 2038 accompany this response. Applicants hereby request 
any further extension of time that may be necessary. Please charge any additional 
fees which may be required for the papers being filed with this letter to our 
authorized Visa Credit Card. In the event that charges cannot be made to the 
authorized credit card, please charge any fee to Deposit Account No. 502651. 



Yours very truly # 

August 1 1 . 2003 John C. Hunt 

Date Registration No. 36,424 

Torys LLP 
Suite 3000 

79 Wellington Street West 
Box 270, TD Centre 
Toronto, Ontario 
M5L 1A9 
Canada 



< 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 
Serial No.: 
Filing Date: 
Title; 
Art Unit 
Examiner; 
Att/s Docket No.: 



Petkovich et a/. 
09/668,482 
September 25, 2000 
Retinoid Metabolizing Protein 
1652 

Elizabeth Slobodyansky, Ph.D. 
32391-2005 



The Commissioner of Patents and Trademarks 

Washington, D.C. 20331 

U.S.A. 

Dear Sir; 



This is a submission under 37 C.F.R. § 1 .56, 

Applicants would like to bring to the attention of the Examiner the enclosed reference entitled, 
"Retinoic Acid Isomers Applied to Human Skin in Vivo Each Induce a 4-Hydroxylase That 
Inactivates Only Trans Retinoic Acid," by Duell et ai published in the February 1996 issue of 
The Journal of Investigative Dermatology. 

The Examiner's attention is drawn, in particular, to Figure 1 which shows the time course for 
induction of RA-4 hydroxylase activity after topical application of 0.1% t-RA cream to adult 
human skin under occlusion. 



August 11. 2003 
Date 



Yours very truly, 

John C. Hunt 
Registration No. 36,424 



Torys LLP 
Suite 3000 

79 Wellington Street West 
Box 270, TD Centre 
Toronto, Ontario 
M5L 1A9 
Canada 
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Retmoic Acid Isomers Applied to Human Skin in 
Viva Each Induce a 4-Hydroxylase That Inactivates 
Only Trans Retinoic Acid 

Elizabeth A. Dwell. Sewon Kang, and John J. Voorheos 

ferment nTl^wli^, Wvtniq? af MichScin Made*} ScH*Ol An* AAm. MteNjftft, U.S.A. 



Application of all-ram retinoic add to bam an ifcin 
fo» 4 d under occlusion produces a marked Jncnau In 
retinoic aef<? 4-byd>oxyla*0 activity. In tib «tndy» tbo 
possible Induction of other bydxO*yla*et in riapMift 
to $~di and ll-rff i&iJ&pic add application* TO adult 
biuntta *Wu to I*?* WM determined, Application of 
0.1% all-nwu, D.1% and 0.1% 13-*i* ttttaolc *cld 
to human *kiti for 2 d resulted in induction of only 
fdl-tranr retinolc acid 4-Jaydxoxy\ a activity. The 44ry» 
drctitytaso activity in microsome from the treated tUsna 
ranged from 3«5 ±; 46 to 5M * S9 pe of 4-bydrray 
all^tmttf rcpnofc add forrnedJWWmg protein (n " *)- 
Thee* fiatAd preparations wPtfti nnabXe to u» 9-4i or 
15*ffr rennoic acid as substrate for tha fcydroxylation 
reaction* Extraction of tha mtlnoic acfd liomcrt fVotti 
flpidarnui 4fl b aft at application of 0,1% solution of each 



isomer yielded aisnSfleajit amount! of all-tear ratbiolc 
add tcgardlcaa of dn iiotnar applied. Tie 

*11-Jnm# fconiar produced by itomcdzatkm ofbtjOif-^i 
and I3.d» retinoic add* U tba likely Inducer of the 
4-faydroxyl a«0. An-Jwwwretinol *»d iOWwin*i*rtoalw*ra 
unable to compact with aUUinrfM f ctinoic acid U *nb- 
tmto for 4-bydroxylaso ertayma. Tto 4-bydraxyiitaa 
induced In rotpont* to pnajrtnjtcologtad dot** of r**J* 
note adds specific for tba all-tott tome*. Tna inabil- 
ity of 9»ctf or 13- a* r*n*noic add to indue* ****** own 
bydroxyl.don and laattzvatloii or act aa ■ubatttt* *br 
tba 4-bydrostyU» In ikiti may bave considorabl* unpU- 
cariona in light of lb* clinical Wt of retinoid. In tbe 
tmatmant or variant dfeaaje* including cejx»re. , Kry 



Whin humin U] or m skb [2] U «ilcd 
topically with Mtorauf rccinoic add (i-RA)» i 
mufcad fadueaoa oFRA 4-bydroxyktt oo 
curt Betftme chU hydraxylam rtiiy limit the 
activity of i-RA. 9-f £r RA. »nd M, 
wc mvcitigitid th* tuna course for Lnducrion of RA bydtoatyliie, 
jha ipedficicy of ih* anaymt widi the three isomui of^A» latanol 
^.OL], and ferinaldehyde (AAL) ai «ubiErtKl, indpouiMe induc- 
ticn offilSti hydro5(y)pjtti in ftjponse ki At topical spplicjtion of 
V-fiS KA or iVitf I LA. 

MATERIALS AND METHOD 

Iiftririu, uorivrnt 4*Jiy*rt>6enai». ^ADP. tSUb RA. <-RA. 1>-^ 
HAL *-<Ir MU fnflJM^ IJ-A ^01. **OL w«r p«fehu-d &o« 
Sigm L-hmical Co* <Si. LouJi, MO). Ttiwied »M ^H-^RjDL w«i» 
abiiUtard hem DuPom N6N (JJA*»w. MA), *-fft RA, ^ ROi. a H^fl-ci* 
AA. *H-l3wCf RA wcr» flftf from Or*, Joiepli Grippe Afihur Urfn, ?J. 
Son«r, an^ A.A. UrfiTOn cfHofiaaiiB L* feodic C*. (Nudey- NJ). HA 
m£txb«li|Bt. r-KA, *-»A, a-ovr^li-fff RA k and 



Mmnicripi received F*l>Awry 24, ]W5; ievfied Scpicrabtr 37. 
accepcffd for p^Vli&idoQ October 16. 1945. 

Tfcl* vark wu pi eitnurd in pirc H iht 0nnu«l i^*?ct5nj of die Soatfy for 
]pvtiilj*iV< Derauuilogy, Bilrimw*, MacyliAd (April 27-00. I*M>. 

TUpHni rcquem to; Dr. Elillbtth A. TJum\U UoJvcnity pT Miclii^A 
Mtttfinl Ctnnr. OcpAnmtnc prOcrmiivloty. R, 65S9 Kioipc 1, Box 052B. 
Alio Aitoft Ml <^lOV05Ii. 

AWHCrviiUflrre i-RA, rftdnotc *)-/Jf Ha. 0-=fr£«in«V*tidi 

U-ffc KA. t3-fif icrivwk -cid; kOL, Tcund: HAL, rAtHk^bydc: EPG. 
»9^t ^nol: propyl |lyv<4 (7:3, vol/ vol) with 0^ bulrlvwd 



WA. were gift* Troro Pn. MltK«1 lUiwWrfiu-Md P.F.5o«h ^Hc^rm 
I* Rpehi. AU-*vw »A 0. i* (R*«i*nA) itmJ critim vehSdt wire mppli cdby 

mMOfititfhy <HFUC) grade io)v«ti wore ">»d COJ flXlnC<Io« *«w ebr«njirto- 
isrephic wlv»f>u. S&iri*Mt ODS-1 cobunni v*M oboincd ™n» 
StparAcifMis (Norww, CT). 

A^ptlcxtioM of Cem^aundi tad *fep*y Pfw&aci Aalatjo n* oT 
USE r-PLA »3-dr RA (Q-1%) «d AA (W*^ 

T>rtpar«d Ui « vehicle wnHitin* &t *ihtM4 pr^yjeo* IW^gB* 
Vd/VOT) romnblg mff buryUtw* hydroxyt^n-^ of » fe 
Tht uie af EGP as vphido w U required lUice ooiy l-RA wo ivdUWo 
crewn biw uwid In tbe inidaJ wudi* p J. tl™ »li^oai mad wtMd*; w^j 
applied topicany to* 3 M ^rwh *wt w rt* l»w»Afc Tfcit km b w***dod 
ood dark Tor indicted rrfriftd*. of time, HiirtHy 2 or 4 d. Th* 4-d dmr 
noiac gave coniiitcnt dlnicat cyiIwuimm «nd *» d** uto<**A In dm 
i,rrtUJ HudSa. Tat 3-d tlmt po'mL Wcvcr. b *d^*«* ^ 4 ^ ch f n *fr 
amdliM wjfhc^q? clinical OUttkitiaikl. Tha UDKad >i*ti wm wfi>r»t«4 wwi 
1% lidocilnc local wwdMnb tad Jberanrotd Aptdtimd «l*uw jg-J-^naj 
frpsh) w« imrti«dUi»l(y ftfrw in Us^id ^irofio wid nowd « -WC wnU 
u*tfd- AM lufajecti c?vc ^f&nnfid, wnnen ^abmiu. Th* «bdy w» ipprdvci 
by iht UaHfcfilty ofMidhlgui M«d!eil C«nfen Innjiutimijd IUvUw Ho«ra 

Sxtrmcilao *f lUtboldi Biopsy *Ut* ware apt i tripped » gtaMni 
prior io biopi> ip twibVe M»y f*lU»oid inpped h» d«id intum camcun d»t 
WM DM ftbtcrbed inlo vltbk «r&e skid. Pracedurtl wm II 

pivvkroily Kiwd [)]. Bri#fl), Tr^fta ker«4#te MopikJ «*« ^°*"d » a 
uwtki ojtdcr liquid nitroacn wUlt fl nonv ind p*»lfi* The miifrrfil 
qwicWr ifani&frcd ra » homofiCPiatW tprtidabff «irtc«:»iW uilvmia 
(chbirttferm and intihaiwl Pil)) *i(h Crrt*r 1 H-**A (» 
fiifcri) «4ld wu )iomopinW*d. ARbi- «Midfliial ennewak ** *"J* n Jf 
phaie wit tvspanud, rf >ucpancicd. r,U# f #d, and SnjMttd aaIo H PLC 
c&tomi). prAui* dtttaimln»ti»Ai were by th* midiod or Lowvy a m |3J ^ra 
tkoviic lerm albwnlll BH i HUUlH^> 



3l« 
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ItHrt lOHr* 24Krt 4AHr* MM* 



Figure If TJm* eopne tot Induction oflUUf, hyd>o»rfl*to acdrlty 
after Topical application *f M% MIA cv**vi tn sdalt human fki«i 
Uti4«* os cluing*- *H-*-RA (3 tAd v« NADFH rtfltdttK^e ■ptwn 
wu inoabiird in rtuowicri m)cre»iHi fhun cwuei treated rip* with f-RA 
«**ra. Other nifty condition* and itpanoon or incubolLai tie givM> hi 
M n wftift ad AfrffotfJ. v*Wc1<; ■, 1 ample 1 from frRA ntwd far the 
nm*i ln4JtM*d, TM number oflndivUuAL nibjicu from whom micrtsom 
wot prtpared acini iodtared tbne poinw arc n follow*: o » i for vcrdc)* 
tftd r-f\A irpicvd (or 14 and 2* h{ rt *• fi for *■ h» * ■ 5 fur 96 h. £wtr Jmk, 
5EM» tag ajcfe Mriii. 



finzynk* Awaya Mfcrotottul fracnoni wane prepamd aJ prolowly dc~ 
ttrlbftd (l J RJl ud RA rnftuboUcej »wr V*jii "rt> umber plau 1* darkened 
room* with yattow li£hiln£* TTv* ran of RA AuubaLiun wu dcuniu»td by 
incubadng IDd Mg tnkroiomftl prowm In 0.01 M photptafft buffer. pH 
cwwiinijij an NaDPH ic£e**ntmg lyium and *H-/-RA ot **Hor britSved 
iclTaeidi » fulisirtKs, Sunplcs were mcubaiea" Tor 30 *nifl 5< Thi 
activity il iMtyr^lUd M ptogvuuc of 4-OH RA formed per minuet p*r 
tniWgnna ofTnltrTowraal prwelo- GampeiUMUceKad a* poNlfalc eompttStivC 
apImwhi wore wffdtd to the nny mix just prior to ifa addition Of^H-f-RA. 
The reaction vtt cernuz»Etd toy tddhioft of 100 pi of melnanaL cooled to 
-Z0"C 

HFLC Separation Aj> WtC system {1090m; Hawlttt-ftckard Co., 
Vila Alto, CA) cpatelnrng a 5ph*7fferb QDS*1 column (15 X *.6 ronO, 1 
dink Uny dtfecwr **v4 * chem woTlciiagon was sivtd id scparat* m4 
qiuuctene rctlaoldi awl mcctbolinj The ft^iulanJ OoftfrDitniU uicd to 
nUbraU thf £dUmtmA Cdht*Wd At EaTUiWvhg »tUl«d» *-OH RA; 4*03«o- 
Ha: 4-»xo nRA; S,6 fp^y RA: U-4r )U; O^v RA; F-RA; ll-dt 
HQU tw&OU U-^£i RAt: r-SLAL. A endienc Qiudon lyilcm teptr)e«d clu 
TCQTHiidi uid mctabolltli In 1 «3«mln dm* periods EAubni frora the RPLC 
coUkw flawed dlr«rljr Inu 1 Oaw durough sdndUitlon counter (FIo^hm 
Btu nu^kl 29SA, Pat^Md IlUtrvineAt Co., Meridftft. Ct) with i cemput* 
eiitcd jra «9ptuU <y«*m to dHttmiini radioacdviry In each peaW, Thl 
sifioiKKof ncubotiiic formed w^il ctleulnvd bated on \hn »mUIc ieO%^cy of 

Time Course of HA 4-Hj r dro*j'H»E IpAi^cUoa In Mlct«- 
iokAM UoHUd &om Hvmn Skin FoUonySiife J» Hvo Appli- 
cation of 0 il % f-HA A rrmktd induction of MIA 4-hydro^yW 
W«t rtp^rttd after human bad been cxpoxd to 0.1 Vp 
conrmuoBily Tot 4 d 1^ rider occhtalvo patch (1]. Figure I sKow& tHic 
tn campiTvnti w crtam bau only (*5 ~ 1^ pg/mln/mc rnloroiornvl 
pTOoeio)) no KA 4>hydk09ry1aAe induction occurred 16 h aftor 
apprmtion of f-&A in ercam hate (56 3 16 pg/mm/mc protoin). In 
din not fhown, ibcta &i no jignificant di^creocc Sn 44iyilroxylaic 
Attbiiy *m cream ba» enly troatsd areas in compariron 10 arcoi 
reccavinc no trcaeascTU. The btjtbir &A AHv)ry 
va^e« wltK diSfcrent uidtviduah from Difdy dew-croWe to rnodcrace 
RCtiviry, Twenry-fow hour* aftn a single ap^Hcation of i-RA in 
cream bMt. a 1 6-fold Induction of RA 4-hydraxylau activity (S60 
3T t42 pg/mln/jTvg protein) lud occurred. Similu aciivtdo* «trt 
miinEalnod 48 ot 96 b oTtcr ftpp]i^»cicn> of t-AA, ibcwn in Pig 1. 
Th« rimt lag ofgrAotBr rfvan 16 h b^t teu than 24 b tot thu Incrnaiu 
in RA 4-bydroJcyta»c activity incnidvt the time Tcqwircd for p«ti*» 
tAtum of the f-RA, acdvatioo of gfrna mn^cnpnon k Uid noRJN A 
and profotn *ynih&*i*. 
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jpljffuc 2. t-til RA and 13*<fe RA hom*n afx-AA »W aut wbitrmCof 

for RA i-bydfOfcylo** acrivity mdncml by topical appTtaarfea of 

0, It» l-RA mm. Amy cond'idoni ue gjvon En laf*^ «a Plf| 1 ftwepi for 

tho cddltioo vf lha uiJabakd u«n«erl< Hm ndfnbar of rtkjoiomal rnctloiia 

ti«ad arc « fbfkywat vdbtaU (n • 1}. and ^>M-RA <n - for added , 

RA— 3.S mM (n ■ 7). 10 nW, (n - 3). mod 100 MM (■> c fbr add** | 

lWi RA— 10 mM (n » 3j and 6A MM (n " *). SEM. TJdn$ j 

Studau'i t tcM fer paired umptat chaw wai no xa^aUkaM djtfanticr in I 

*-OH forffifldon In tba mwx* or abHW of RA Ikhwi ^ > M). { 



9-eU RA «rid 13»<fJ RA SubtcracH for RA«4-Hydro3rylso ■ 
l n To uac whc«hn- or not <h« alWnu coriri|[ttratlcni «ai 

necessity for RA W ba * tubitrace for tfae Induced apzyin*, 
Koriradioactaco 9-fif md RA were auided AS CQffvpetirUm 

mbitracci for rho ^H-^rVA in tho *xaodar4 in nin assay. The d^ta 
ire fiiv^n in Pig a. The *H-*-KA caiKCWirion WM 2 fiM with 
4-OH i*RA fornvitiwi ef 115 ± 46 pe/fflinymg protein. The 
addition of nonradioactive 2.$ jtM ^ RA* 10 fiM 9-cif RA, or 
(00 RA did not ngni'ricancly ikcra9$a ih* amount of 

*H-4-OH ^RA formatl (utrege Of 317 pg/miti/mg t>rat«In for alt 
RA conCflniricioTu), Flfi^oia % 1U0 showv «Kai flmJIar reiula 
were obtained ifnoRrpdioaccfvo ID U-rir RA or 60 jiM t$*iii 
RA ware praaoqK in the auay (avvrajc of 323 pfs/mWraf pxotttn 
for bo^h conc«nM«iOnl of J3«*lt RA). Ttiul 4 dftfiher RA AO* 
13-ffV RA wra able co <x»npefe with r»RA iubJima for the 
enxynK rtacaon. 

In contraic. V\g 3 showi chat tho addarion of imUbckd e-RA co 
2 11M ^H-z-RA decTMtcd the Or"M pwtnt w tht 4-OH r-KA and 
thli ddcreat ft wai proporrianil to the nacYoaxc in ipcdfic activity of 
the '^H-i'RA. Bakod en tht ipedfic activity of iht rabt rrata, chore 
h no Chang* enrymarir activary (751 ± 117 pg/nqWmt; pmtrn 




*>U RA ia^J fiA 34^11 RA 



Flew* J< AddJrJon of unlnt»l*4 fOLA d*eva<ifj lb* AaurmaaUn flf 
3 H*4-OB i^RA bnc hoc tho %wa»tl^ *C<-OH l-PA. AmyC *tnr ai 
oiYcn in Uc cn4 co 7% 1 except a<Mld«»l uMlabal^d f-5A w» indad. 
Fonnaosn sf 4-OH ^RA (p0) wu caJcuUcrd btMd on IfttiRe aerJvUy of 
■ddad *nb«r»lo. Ml?rmri7n«R wcrr* pttpwed from hdhMin gem era*M J* 
wlch 0.114 a-RA «nr*m ■ J). £imr4*v f 5JSM. 
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Vehicle 



0.1 ^ 



Hit 



tiVctoBA J<Mw»RA 
0.1% 0-1* . 



Vtottnolda Appltad 



oil-ton* RA Uia-c^FA Q»-c?sRA 

eOnM 





Vehicle 



9*t?teRA 



53% 



1 



72% 
*50nM 



52% 
260nM 



27% 
,70nM 



45% 
22DnM 



r 



1% 

7rtU 



B 



13-rtsftA 



aJMran* RA 



figure 4, Qw4*iUiUi of M HA, RA* «4 

Awn hurtumn AIM folmiaf fh . PP ll*«l*ii In *PG •£ *f 
«*ch Iwui finr «8 It ftl dUbnnt 01* ^« t*uWvUi*lf. A) 

htaranfel 5»r C™» ^ «** UomfT ^ OL * setl!> ™ 

from cbc *in. 1H* >imwn ce.a<n»tt vw icripped P^r ^twoi^ 
mwtri J Irani trtflttd w«k O: BA (W »-« RA 

Q: with f-RA (»); *Ot Emr tw, SEM (i\ - ?), P) Th« p«wnt»ee 
ofttaeh fiomcr w«j rtLculatrt band an die turn cf™m6fcrtml *f extracted 
fiLAi fivm M 100%. One irMn *f 4s*«* - 1 «I wu w*«d W 




w 4 RA, ?B3 ± US pg/mfei/nag prtHfiirt for W M M 
BOO ± 96 ptfntin/mz proicm fo< M J*M AA). 
£x trie dan of SLA Uami»i Pr**cmc lit Epldttttrtt 49 h AfUr 
;„ Kit* Application pf Vehicle W/feAt 13-o# »A »n<f^RA 
«o Hum** Sk$n All chit* B*A i«nn*rt lalublfl m EPG*T a 
««ic«fttrAtiim af<U%,Tw9 d»yi iftfcr a ppKe*riou ofv«tiIde (EPG) 
and ibe tbcM Uomwi i* £PG co few difleienc nwl under 
ttclunon on die btffcMk. d>*v stratum comftum {OUUf 1oy*TJ M th* 

sUa> fftm»v<4 V t*pc stripping. Hal *M nwessaiy in Grder to 
avoid «wm«wtfy high values for frA «T»Mfii In tfw v.aU* l*y*n 
du£ W uiuTMorbett mactTtel remaining CM rf* wifiM of *Hc 

Kednolr aadU w*r» #wrt«*d &om «b« ■ tripped. ktrato«i«d 
ossne snd the amow of each Uomcr d*t*nuin«t The« data 
4rt pTtsenced in Kg TH» V»w Cap 1 " ■» *^ d ^pi«>* 
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'HMiRA . *H-134I»RA 
k VHioSufotlnM 

I3««jf HA ©; with MIA M. 



".th »f th. (w«od MtM. Th- *r*« n^StMT^^ lhn!* 
tLA M«A ri« i» defied » 10«. Th^J^ 

the turn »nd dupl»y»d in pie cfort ban ta We «■ M«w 

txMced from The epWeraJ. ^ ttfll ttw"*d lilt 

nTwas n 8 w«i Wright of*™.)- All-M»i RA ^.W m 

*i th. -able Uomer with 71% of 

S f 0.« ,iM. A ilcnSficmt p««ton *f icttl reHnoie eddl 

from die citsuc «U i-AA reg«tdU« *»f «omfr .pj-Ced [3«4i^ 

72% k *-RA epplkudan »r«»). RA (n«r»» h*r) i w« 
covered tram 9-<i> KA-tre^ •«« " „ ?^.V^I 

tKtctd writ (1%). Vut none vil d«eeewl ta «b* J3w* RJ V*?^! 
IRU . ta^i, RA (wUc Aafcftnl wa ncovend Crom »" « 
tnaited ercu. 

ladiictloa ^Hydw^U^ AedTitjf ta Epldtrwii " bA ^ 
I. Vfco Application oFVcUtl*. t^u&A. »^»ttA, wd*;** 
to HwnHt SWn In » »*cend m«m. ih« , »^, W ™2 B ™L™ i 1 ? 
ttuw RA humeri w«e upplSwl »«d kcp« ; occluded for 2 d. Mm J*A 
iiomon renwinin* on d»* turfaet not mwrifcre wWi *itb« 

tbe «icr«wu»l prtptnAm or tha in 

f-RA wu formed by mkrwrnwl &»«ioni ft-n. 
each ftf Ac 4r«9 ii«M«n- The miMtjt "f^. 

stowin (n " 7)-Th« vehicle value wti 70 * 16 f^mrn/merwmn 

VtydroiyUcM prod««» *e« ow«n«l «* »** P«<*» cf _ r *jT 
tetiviiy »n *««eetd In Ao wtfeti wW* «*r» f-^ "'"P?"^* 
olutt (i.e., eompeund* wW* rotpnriorv tu»M *«fllerth*o ha 
[2ft mini). 

App»e»tloa of rJROMnereelM RA 4^a>o»yh« 

for 4 d «,der oMhulan. Micro fr»tci»»i W«ep«P^Com 

*H-#-RA m wbitnib At itvjwti to Fit *. me appl»«dO* or<-ROU 
or i-RA hiduccd the >-RA +-hydrewybio usiviv b»>ed en the vn 
hm oisay with ] H-r.RA it wbur*"- MUrimt RA wu « nrw* 
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IFlpw* fi. aU-umj RA 4-OHm* **tM*y Induced hi human 9* 
h afttr *p^c*tton D f Lett r»ROI# r-RA, Triiiiced *-RA or 

<-F.Ot w»r* uU^iM in the rniy of «i«cim6ip*» Ohio^d ftem DT**s 
eraud pi riw v Iih mRA or ifaRttf. In £PC lohidon. tt^fr Un, 5EM (n *■ 5, 
for *Hw-a£>L « nibf rote; n » 4, fix 3 Hh4U 31 iiibitrate). D. vehicle; 1, 




toWf* HMA IMI «f TOUIflWOt »IUL IcULUcRAL 



ngvn Tkrr* Uomtfi ofROt •ho' UAL dott«f «nnycU wStfc thf 
MMi*r»tiMUiii of *H-#-RA to 4-OH RA * "H« fK* «U« wow- 
obuined <V«rt eupoitd to 0*1% 4-UA «t»n> *■ W « h. 
A»eyt cwpp-wwi* fiivt n in lefwd coJf^l. UtJabtJwl IM* •f 1 
DM-rrp^r fiamcn of rttiwl (20 "d rtiUw* AO &fi w*» idM i»A< 
/» r^np *u»y Ia a 7-fold flU<fcu ftf the l\k»>?U*a 3 H-f-RA. flm* M*r. SEM 
- IS. fat autyi with vnhfctt or *H-#-fcA *lwiei * • O fef *U *d«r 
EsptnnivAtt govern). 



niote elRttettt Mvw«r of RA 4-hydro*ylaie (841 ± 56 pg/nup/iTj(f 
joirroiornd protein, « = 4) In companion to l-ROL (39t S 32 
pg/mitt/mff protsibf p ■ 5), Tht raw of hydroxylation of *-RA to 
microsome* ^ vehicle-tie****! areai wai 28 ± 17 pc/min/mg 
prOftln <o - 4). ^diTB min-ojomo) fractions prepared from the 
R£>Is<tr*»t*d *ic« weto fttuyed for KOt hydroxylase Mtivity, 
ihert w« no formation of i H— ROL ibce no raduectSve 
peaks were detected 1* receiuion timet cotubtcne wUH pol*r 
metabolic* formation pvoo it 1 iubitrott eoncenttwioTi of 20 fiM 
^-/-ROL. Although ROL earn be oxldizfcd « iddiwonil 

matiftol1t*f in other tiiiyc^, iu iwidflfttiAtd "were pTC»«at In 
che chrornatofnxnu 60m ihe« IncubatiO'rti, 

Other retinoid! celled for their capacity to function ai oUtrnativc 
«ubsvatc wot the <xbsr two HOl i»mtn «nd ih# thece corto- 
tpondiog RAU Uort t»ri. Thc*c retinoid? (2& |iM) were idded to th« 
KMMlerd fr* •'ift* *s»y cotjuvsirt^ J Hw-HA, which tc*u1hm1 in ^ 
7-fold «c*« of ROLJ or RAti compared witk 3 H-I-JU. The 
miciwOiAes u^cd in the irr vlw aswyi wore bVcdnrd 4rfu 
treated wich 0.1% i-BA Ai rfwwn in Fiy V ( ihort wtt* a Infold 
induction of 4-hydrotcyU 10 activity 765 ± 67 p^/tain/mg mlcro- 
iora*l protiin <u 1 8) the J-RA cteiwd areai comp^rod with 63 
i pjg/rMnymcpraECio {n = 14) fe* vtblcl^ttiftt*d There 
wer* no jipnift^tnt decintei in she amount of 3 H- 4-OH ?-^A 
fornitd by Sift addine* to tlM Msay of *ny rctiiwl or reotai Uom^r. 
The aotivky in ch« presence of 20 )J4 i-ROL Or i-HAl- WW 7«0 ± 
10} pe r-RA/mjnAng procein (n » 6) or Wfl H8 

p^AlinVme prot™ - 6). The#* wt«ai kr* not jigrtiftcwiily 
different from /-IVA Mane. 

DISCUSSION 

The cUrdttl »so of UCtoolds i-BA tnd 15^4* BA In topics: 
preparationi circumvent! one nf (he cell's control penult (the rati rtf 
synihtij» of (LAi) for maintaining ihc necessary concentration of 
t-KA. Mctaboliim of the added retinoid* «& let* ictivo mttabalito* 
Si one ofche mecfaontimi tku tin he ostd to fruit cfecti of toplcaily 
ap)>li<i3 rctJuoJdi. While little is known *bou( (he specific* of 
retinoid mctfbolfan and inacriVDrtan in ikln. tlie indutoan of B 
4 "hydroxylase acthriry in rijpoiu* 10 toxical op^Oorion of *-RA b 
known [1,2). A rn*jor meubolite of li-ci* KA found in blood 
foDo^nf ort ^dmmiicnilon b 4<-oxo-l^-<» M [4]. & rtabLe 
4-hydrovyt&ced AieuboUu of l3*ci* AA. in Incubation ofi^ij 
KA wj^i a 9,0OQg tuptmtunt fWctaoo ftom n\t lWer produced the 
i^Titt onHabellre [5], Hydr&KyJ^tioM lAaybe (he main Atchsnlrtn for 
hucdvacion of HAi. The pambillty endued that «h0 cytochrome 
1>4S0 4-hydroxvlaj* utdwctd io »fPO*ife tv f-RA In i3dn night also 
hvrfreuvlrtc the other isomen (t.O, f ft-*iV ilA flnd 13-«i UA) in 
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The d*** domowwfttc thot the 4-bydrcxyW ioductd ibllowlnf 
app^ImiQri of i-JlA li ip«d&c for f-fcA. Since retinoidi art known 
to liorordxe wSdl evponire m »lr *nd light, chft icahUky of *ach 
)»nir during pen«tr4tion into (ht vUbl* iiytrt of tht sldrt WM 
dnonnincd^ Tht to»uiu iho* thac i-F^A die mort iuWe of the 
ihr&fl iiamert <md that rogartUvM of ih« iwmer of KA appKed, « 
kiit 40-50% of the KA In the viable laycri of rtit epWomvi* u 
iiomeHjed to /-RA, Thes» docn ire eoiutftenr wrfth tecent aM 
obcabfed wirtv riit Vivtr micmroroei in vtfw 16]. in thr rcpon. 
«0-saVl of the a^dld iWi HA w»s converted Idm) MfcA *ftot a 
JO-miii incub»lioA at 37'C whereat e«ly of add«l *AA w 
liojnferiifed iufco RA. 

The UOincrkadon gf th« fcpplw«l »^ »nJ W-rfir RA to UlA 
in the ikjp wouW *xp)*ifl thi observed loductSon of the J-FA. 
Iphydroxyliit In the epidCTmU regardUtl of the ikHfler ftp^Hod, A 
au£dwnt level of MIA wit formed by ifomerfruwn of Ms »nd 
%y*at KA to that the t*mc rerwlt* wet* produced « ^ ^*t^A had 
boon appHed (I-*-, indoctioo of i-RA 4-hydroxyUtfi). k U alio 
unponant w n»w that nwldtw ftA nor 1 BLA wore wc to 
Induce a hydroxy Luc acdvhy in shin that would retok in biaciwe- 
doa of fheie uomttff^ 

Uvcv, however, doel tppuu- able to metaboliie )3ku RA by 
hydroxyUfcion- Exporimcnti with <wio* ihowod that £cedia|f 
B-A fAcrcosed elhtiinatton of U-*w RA in livtx. whprtat 
feeditttf f-RA inc«a*ed ih« dimination of /-RA in »U drtau itodlpd 
[7J. In other mid J* J nvcrotomal prejuvadorrt from mome liver WW 
ildn were *bU to hydroxylwe 1^ RA irt an in vkw 
RUby system [8]. 

hi hotnim liver cytochrome P4b0 2C8 hydrtotylatei not ©nry 
/-ftA but il» MlOt PI flnA rtVbh ttvar F4S0 2»4 i"4 1A2 
hydrovylaie both MtOL end J-BAL ll 0]- Both of iheie arudlei 
ware cirWed out vith purlfiod cytochrome KM5fli. Smfi« topical 
•pplication or fcOJU to adult human iklfi pT&dttcci majy of «h* 
Mmai tficu ai RA (H). wc determined whether !-&C& could 
jndiwft i J-ROL aod/oT <-KA 44iydraxyUit. Sine* ctmvfinuott of 
ROi- to RA may be aect«**y ™*w*rto*> of RA ^h/droxylaH 
APtivriv. i much higher concentrator* &r r^OL wis ww to >«*um 
^deq^jto pwetntion and conversion to RA. TopLoal epplitatiOA Of 
1,6% ^OL, a copcontfarioo ly-^UJ > *-RA, did tnducj RA 
44iydro%y)Me privity, but to e leuer extoiit, 46.5fl4 of that 
»chitved with O.lVi f-RA. Ia eontrsit to the P450* in ILver. 
howpvtr, the «kin f45« induced by r-ROlU did not bydroxyl»tt 
t-ROL oi indicated by a Uck of eoiwarrtori of ^H-ROL o& more 
polar Cfirapoondc ui the in aw »y tysiem- Whjlc 4-OH ROL i* 
lc JS AiaMe «hm *-OH RA, A« ft>nn»rton of 4-OH ROI#with *kin 
at the eniyrn* source ihooUl h»v# been dgtectod If fontiefl sJn« ™ 
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320 PUm iff M, 

*w *it*y tystnp wi» similar to due yw-d kq detect 4-OH ROL* v^i(H 
Vvcr m ch« *n*ym* tottixt IP»tO], 

The tkui appears to tighdy control ita M*A tcvuU by fcrlct 
limitation of its fonk)aitOn frotrt ROt by iptdfic fnactivtf ion 
through 4-hydroxyliDon. SUu does not ?ppa*x, how eve*, u W« 
a 4bc£i racam of cfmirbll'ing 1 J-*lr or 9-cir (VA level s ifier topical 
tppfcition, e>tb*r than uon»ii*»cU»» to I-R%A or possibly fclucu- 

tO&idatWI. 

Inaciivftdon of ippEcd 13-gV RA could be ttaorptiOA into the 
blood scr»m oJid crampon To Oia liver for couvcuuhi to 
13-f 0 RA bp anTy eyiocbromfc found in Uvw [9], £utf> in 

toatt>vuitH»» howftvtr, if« kht; in liver, would aw be clinically 
vmporurteber«wfop£cal application of /-RA and t3*«f HA in man 
product* jlight and variable changes in blood teVtlc of thotc 
retinoids [12, U), Therefore, local tnticdvatkm tn the ifcto of 
topically applied, naturally occurring utreoiiDrtitti of RA vjft a 
finpd common iiomeritttien pathway 10 r-lVA and uibiequent 
4-hydroxyladofi ippetn co be * critical d*co*tflc»uon meehftnifn 
in vkio. At the present lime Hide is kng<*n tb0v( ttli Whlcb P*5ft 
uoocbted entytfri* lurrta oat cbls reaction m aWft. The 9*1 of 
ttibttntfti ar>d Inhibitor specific for * P450 «n9y*nc family haa am 
shed llgbf «n ih*j ^u^tjon {unpublfched data). LHcewiir, tb* 
presence of CRABP I or U in die osuy did not aluf the rat of RA 
4-hydro*yUdon (unptfbttshfttf reiulti). 

Lastly, die kindl of experimenTi deittibtd in (WU anJcIC irfr 
difficult to pftrform in noncupneoat tfctut*. Noncthckis, should 
othtf Msutt be rimilaf ro ?bro in iheif capacity zo convert 9- *nd 
1 RA CO /-HA for inactive cion, the mechanics* dtrieribcd hot* 
may hava conudWble implication* for fhe treatment of lyitemic 
dheaitf such &J MrMtfeetrive tract cancer tnd a*uie promyelocyte 
leukemia wUh die natural uomcn of 



mnfivlti£ ^jffVMM fivncMH kflrA tepf M»^f rtyifraJ, di*J ktnto*tt*t *f the 
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Please find below and/or attached an Office communication concerning this application or proceeding. 
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Patent ind Trademark Offfe* 

Addraat : CPrMMISWONER OF WENT© AND TRADEMARK* 
Wiahkioton, D.O. fiDBW 

" I ATTORNEY DOCKET NO 



FIRST NAM GO APPLICANT 



EXAMINE* 



ART UNIT 



PAPER NUMBER 



DATE MAILED: 



INFORMALITY flE PAYMENT OF FEE 



The Informality regarding the payment of the fee In connection with the ordinal fllinifot f~l the amendman 
iu.A y » II "OS is indicated below, 



A. FEE DUE 



mendmont is considered incomplete in that the funds in Deposit Account No. 



are Insufficient to cover the entire fee due, Thfe balance U due wlxhln the period set below. 



X, The amendment is considered an incomplete response, In that pa/ment of & is insufficient to 

cover the claims as shewn In the attached Patent Application Fee Determination Record. Remittee a la due 
with lo the period set below. 

3. The amendment has not been entered, since applicant has failed to remittor authorize chart* to * Deposit 
Account) the fee at Indicated on the attached Patent Application Fee Determination Record. Remittance or 
authorization is due wichin the parted set below, 

4* C2 The filing fee of moo 

,1, submitted in this application la insufficient* 



5, 



A balance of $ 



i* due for additional claim*. 



APPLICANT IS GIVEN THE REMAINDER OF THE SET PERIOD FOR RESPONSE, 
OR ONE (I) MONTH FROM THE DATH OF THIS LETTER, WHICHEVER |S LONGER. 
WITHIN WHICH TO REMIT THE FEE OF * JtlfO DO , 



B. EXCESS PAYMENTj 
5. □ It Is noted that payment of $, 



is in excess of the amount necessary to cover (he claims now in 

the application* See the attached Patent Application Fee Determination Record. 

This matter of refund or credit to your account is beinj referred to the Finance Officer, for his consld ration. 
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9/25/00 



INVENTOR: 



M. P. Petkovich 



The patent & Trademark Office acknowladoeo, and haa 
stamped hereon ttw dste of receipt of the Items chacked 
below: 

I ^tDAVIT 

jNDMENT I ] APPEAL NOTICE 

? APPLICATION PAP €RS - 0ATH/0ECLARAT1QN ' 

TOTAL CLS JND. CIS FEE$, 

SHEETS OF DRAWING 

] ASSIGNMENT 1 1 BFHEP 1 

1 CERTIFICATE OFCORftECTlON ^* ^ ufrx 

] CLAIM OF PRIORITY AND CERT IF) BO COPIES 
1 DECLARATION 

J ISSUE FEE- BASS/BALANCE \ * r U 3 2003 S 
3 LETTER -CHARGE DEPOSIT ACC 
J LETTER [ 1 LIC 

) MOTION 
] PETITION 
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J INFORMATION DISCLOSURE STATEMENT 
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^PONSE I \ STIPULATION 

j .//ORN TRANSLATIONS 
J MAINTENANCE FEE TRANSMITTAL 

xj Revocation 4 Power of 
I Attorney, Change of Address 



Check Mq- $„ 



John Q m Hunt 
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| hereby certify Uwt this correspondence Is being facsimile irarifirrilttfld io ihe USPTO or deposited wWi ihe United Stales Postal San/fc e 
firsi class mail In an envelope addressed to: Commissioner for Pitcnlt Wethlngton, DC 20291 on this dote; 



Typed Or printed 



ictonl postags bs 



^Signature 



Date 



This cof [Milan of Information Is required by 37 CFR 1,5, The Information la required la oblaln or retain * benefit by the public Which is to (Ue lend by the USPTO to 
process) en eppGcBuan. ConfideftUflKy Is gOvwriftd by 35 J S C. 122 and 37 CFR 1.14. This ooUedlon Is estimated lo take 12 mlnutea Id complete, fndudkig 
Sphering, preparing, and submitting in* competed application form to tne USpto. Tlmo Wll wry depondlng upon the Individual one. Any commente on Ihe 
e mount of lime you require to complete ihls form and/or suggestions for reducing this burden, should be Kent to (he Chief wormaUOn OH>c*r, U,S. Patent enfl 
Trademark Office. US. Department of Commerce. Washington, DC 20^31. DO NOT SEND FEES OR COMPLETED FORMS TO THI5 ADDRESS. SEND TO; 
Commissioner for Patents, Washington, DC 20231, 



If you Mod a£$to9fH& in compmfrg the form, c$tt 1~QQ0*PTO*9199 (1-800-786-9199) and softer option 2. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



REVOCATION OF ALL PREVIOUS POWERS OF ATTORNEY AND 



NEW POWER OF ATTORNEY 



Assistant Commissioner for Patents 
Washington, D.C. 2023 1 



Dear Sir. 



The undersigned Queen's University at Kingston, whose full post office address i$ Kingston, Ontario 
K7L 3N6, Canada, hereby revokes all previous powers of attorney for the application for a patent 
entitled Retinoid Metabolizing Protein, Serial No. 09/668,482, which was filed on September 
25, 2000, and hereby appoints Conor D. McCourt (Reg. No. 32,385), Eileen McMahon (Reg. No. 
33,3 1 8), Robin Coster (Reg. No- 38.01 6), Dolly Kao (Reg. No. 44,45 1), John C Hunt (Reg. No. 
36,424) and Melanie Sharman Rowand (Reg. No. 48 J 22) of Tory's LLP, Suite 3000, 79 Wellington 
Street West, Box 270, Toronto-Dominion Centre* Toronto, Ontario, MSL IA9, Canada, as its 
attorneys or agents to prosecute this application, to receive the patent and all correspondence 
relating to this application, and to transact ail business in the United States Patent and Trademark 
Office connected therewith, with full power of substitution and revocation, and ratffies any act done 
by the said attorneys or agents in respect of the application. 

Please address all correspondence and telephone calls to; 

John C Hunt 
Tory's LLP 

Suite 3000, 79 Wellington Street West 
Box 270, Toronto-Dominion Centre 
Toronto, Ontario 
MSL IA9 
Canada 

Phone4l6^8$5-7$00 
Facsimile 4 1 5-865-7380 





1 



) 



Andrew Simpson 
Vice-Principal (Operations & Finance) 
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NUMBER OF PAGES INCLUDING COVER PAQE: 
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HC 5239 P. 1 

Facsimile: 416.8ti3.26S3 

Box 25, Comiwrw Court West 
199 Bay Street 
Toronto, Ontario, Canada 
MSL1A9 



DATE: October 1 4, 2003 



TO; 



Dr. John Hunt, ToryH LLP, Toronto, ON 



FACSIMILE: 
416-805-7330 



TELEPHONE: 



416*665-3121 



FROM; Sony* Penfold, Ph.D. 



BUSINESS PHONE: 
SECRETARY EXT.: 



416.863.2641 
416.SS3.3ia2 



MESSAGE: 



John, 

As dtecuflfifed, here is the Notice received from the USPTO. 
Sonya 



\ 




ORIGINALS SENT BY: (nheok one) D MAIL 



DTDX 



□ NOT SENT 



ANY PROBLEMS? Pta**s conlaot your Fax Operator or the Blakes Fex Operator at: 416.863.5842 

CONFIDENTIALITY NOTE! 
ThU m*««afid i* CONFIDENTIAL and is kgallV privileged, h If Intindftd anly for the person!*) or 
organizations) named above and *ny Mhftr use or disclosure Is strictly fertofcJdsn. If thla mmiff« 
is receive* by anypne elsa, plettt notify us at on#> by teifiphont ana teturn the original bv mall te 
Ihfi above atfdreu. Thank You. 



FILE REFERENCE: 4?S+W S^fccta/^ST 
TIME IN; TIME SENT! 
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Untied States Bvtknt and Trademark Qpttoe, 



united BLAirtsb vtWAH'iSian: of commerce 

K» FATXPI* 



AffUCATIWffO. J HUHODATB | POST NAMED WVSflTOR 



John C Hrat Blake Csreselu ft Gtsydw 
iBtcUwfeukl Prppsrty Group LLP 
Commerce Court W*tt 
P 0 Box 25 

Toronto, ON M5L (A? 
CANADA 




ATTORNEY bQCCTTNPi 1 CQWnWMTlOWWa | 



576W0OOM 



r 



bxAMINEIt 



1 



SLOBOPYAKSKY. ELIZABETH 



IU1 

DATS MAILBD: 



Please find below aid/or attached an Office COifizhunication ccmcenuag application or proceeding. 




L 



WO«90C (Rev. 07*01) 
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UNITED STATES 06MI??J2Sr ol JoMMERC 
PMinv end Tradtmark Off tea 

Adrfre&c 1 COMMISe^ONER DF PATENTS AND TRADEMARKS 



£EfllAL NUMftfcR FILING PATE 


FIRST NAMED APPLICANT 


ATTORNEY DOCKET NO 









r 



1 fc - 



ART UNIT I PAPER NUMBER 



DATB MAILED; 



INFORMALITY Afi PAYMENT OP FEE 



■ 

The Informality reaafdlnie the payment of the ftt In connection wlih £3 the original flHmfee □ the arnendman 
fiimj 11 '03 is indicated below. 



A- FEE DUE 



amendment js considered Incomplete in that the funds In Deposit Account No. 



I f 03^h« 

ar* insufficient to cover the entire foe due, The balance is dye within the period sec b*|*w. 

2 - □ The amendment is considered an incomplete respons«« In that payment oM is Insufficient to 

cover the claim* as shown In the attached Potent Application Fee Determination Record. Remittance Is due 
within the period set below, 

3» CD The amendment has not bean entered, since applicant has failed to remittor authorize charge fa a Deposit 
Account) the fee as indicated on the attached patent Application Fee Determination Record. Remittance of 
authorisation u due within the period set below, 

4. □ The flKns fee ftf * I&$>QO submitted in this application is Insufficient, 

A balance Is due for additional claims- 



■ 



APPLICANT IS GIVEN THE REMAINDER OF THE SET PERIOD FOR RESPONSE, 
OR ONE (I) MONTH FROM THE DATE OF THIS LETTER. WHICHEVER IS LONGER. 
WITHIN WHICH TO REMIT THE FEE OF & J6CpO- GO . 



B. EXCESS PAYMENT 1 . 

5. □ U is noted that payment pf S Is in excess of the amount necessary to cover the claims now In 

the application, See the attached Patent Application Pee Determination Record. 

This matter of refund or credit to your account is bein* referred to the Finance Officer, for his consideration. 




OP a roup 
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USPTO 
Home 
Pag*: 

Pittance 

Home 




Untted States 
w Patent and 
**** Trademark OFfict 

Deposit Account Statement 

Requested Statement Month: 

Deposit Account Number: 
Name; 

Attention: 

Address; 

City: 

State: 

Zip: 



POSTING ATTORNEY 
DATE SEO DOCKET 
REF TXT NBR 



August 2003 
502651 
TORYS LLP 

LISA ANDREW-MCFARLAND 
79 WELLINGTON STREET WEST 
TORONTO 

M5K1N2 



CODE 



AMT 



BAL 



08/25 2 8 76536495 6100-2087 6001 



$335.00 $1,655.00 



START SUM OF SUM OF END 
BALANCE CHARGES REPLENISH BALANCE 



$1,990.00 $335.00 $.00 



$1, 655.00 



£tafillll£ll& I Return to JJSPTQ Home Page | Return to Office of Finance Hom e Pi 



Received from <416 365 7380 > at 10/15/03 11:17:10 AM [Eastern Daylight Time] 



